Surfactant with SP-B and SP-C analogues improves lung function in surfactant-deficient rats.
The use of mammalian lung surfactant extracts has sharply reduced mortality and morbidity from respiratory distress syndrome in premature infants. Synthesis of surfactant protein B and C (SP-B and SP-C) analogues may lead the way to a synthetic surfactant preparation. Dimeric SP-B(1-25) (dSP-B(1-25)) is based on the N-terminal domain of human SP-B and SP-Cfc is a modified human SP-C in which a single phenylalanine is substituted for a palmitoylated cysteine residue in the N-terminal segment (Phe-4 > Cys-4 variant). We tested the effects of synthetic surfactants with 1 or 2% dSP-B(1-25) and 1% SP-Cfc on lung function in surfactant-deficient rats. Four experimental surfactant preparations were prepared by mixing 1% dSP-B(1-25), 2% dSP-B(1-25), 1% dSP-B(1-25) +1% SP-Cfc, and 2% dSP-B(1-25) +1% SP-Cfc with phospholipids (PL). PL and Survanta, a bovine lung extract, were controls. Groups of 8 rats were ventilated, lavaged until surfactant deficiency, and treated with 100 mg/kg surfactant. Arterial blood gas values and dynamic compliance were measured every 15 min and after 2 h of ventilation, the rats were killed and pressure-volume curves performed. Oxygenation improved quickly after instillation of surfactant with synthetic peptides and Survanta. Oxygenation and lung volumes were consistently higher in the 2% than in the 1% dSP-B(1-25) groups. Addition of 1% SP-Cfc to the synthetic surfactants further improved oxygenation and lung volume, but to a lesser extent than increasing the dSP-B(1-25) content from 1 to 2%. These data indicate that improvements in oxygenation and lung volume in lavaged rats are dependent on the concentration of dSP-B(1-25) in the surfactant preparation and that the presence of SP-Cfc has a relative minor effect on these parameters.